Dermal exposure assessment of polycyclic aromatic hydrocarbons: in vitro percutaneous penetration from coal dust.
To understand the dermal uptake of chemicals bound to soil and dust, information on the neat substance is helpful but does not seem sufficient. Because of its content of polycyclic aromatic hydrocarbons (PAHs) coal is suspected to be carcinogenic. However, experimental carcinogenity studies on coal dust never succeeded in demonstrating a higher incidence of cancer in treated animals. The aim of the study was to assess dermal penetration through human skin of PAHs from coal dust. A sample of coal dust was grinded and sieved, using the particle size of < 30 microm. An in vitro static diffusion cell system validated by in vitrolin vivo comparison has been used to study dermal penetration through human skin of PAHs from coal dust compared with their percutaneous absorption as pure compounds. No percutaneous penetration of PAHs was observed in the cells where coal dust was applied, while dermal penetration was demonstrated for PAHs applied in an acetone solution. Results agree with the literature that PAHs are poorly absorbed through the skin from solids. Dermal risk assessment of PAHs should take into account not only the degree and the extent of skin contamination, but also their bioavailability, which is heavily influenced by the physico-chemical characteristics of the matrix.